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(57) Abstract: The present invention provides an appall) for ^^^^^^^S^^ 
we?dig Painting. manipulation, assembly, maUaiid *^SS^S "-output of motion with sufficient power <3).a 
mtem (2) having a standardized mechamcal and electric «^ ™ J^'vitais configurations (ie, moUons), a senes 

JZriaUv connected flexible housing frames (4) enabling the apparatus to execute motion transmission 

Vne^ple (flexible housing fi^e. mono^ 
enabling the apparatus to be easily scaleable (ie, to add or 
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MODULAR ROBOT MANIPULATOR APPARATUS 
DESCRIPTION 

Field of Invention 

The present invention relates to a modular robot manipulator for carrying tools to 
fulfill multiple purpose applications such as: welding, painting, manipulation, 
assembly, material handling, inspection and the execution of any desired mot.ons. 

The apparatus has particular application for tasks in a high complex environment such 
as in-body surgery, in-body medical inspection, and tasks that are not possible with 
conventional robot manipulators having motor inside each link or flexible housing 
frame. It should be appreciated, however, that the broad concept of the inventive 
apparatus is not limited to this particular application, but is applicable to a variety of 
situations where scalability and single motor driving mechanism are required. 

Background of Invention 

Robot manipulator is a versatile machine for carrying ^"n^JJ 

tasks ran-in- from welding, painting, manipulation, assembly material. *f™ a f> 

S&SSSSSSSHS&Si 

drawbacks are as follows: 



' ' AlUhe^bot manipulators arc composed of serially cooneced .inks. However, ril 
expensive to build. 

2. Poor ratio of payload over weight: actuatof 
S^roTml^ 

Ihe manip^lator. Therefore, .he rario of payload over we.gh, ,s very poor. 

that a manipulator can have. 

4. Difficulty for miniaturization: electric actuator with 

Because of .he difficui.y ,„ Z%£*%££?£SF. mini or micro 
3X ffT/ch .inquires ("ieasO L elec.ric ac.ua.or ,o be inside. 

!„ view of .he above drawbacks, .here is clear* a need ,o develop a single mo.or 
driven manipulator. 
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Summary of Invention 

A ccordin S ,o one aspect ^X^^o^X^^ 
carrying tools to undertake welding, painting. m«u. y 
any desired motions, the system including: 

a base system having standardized mechanical * electric interface and providing 

the output of motion with sufficient power, 

^^^^^^^^ 

a ~t rrinle ( flexible housing frame, motion 
modular entities composed of the triple C ex Apparatus to be easily 

^T.^r'^^T^Z.^o the re q uiret„o.. o, 
tasks). 

the apparatus. 

n~*;h1f housing frame includes: (a) two 
In a preferred form of the invention , a H«ible j 1 ^ 1 ^ of ^ flcxible housing 
standardized mechanical & electnc interfaces £<£t n( flcxib , c h ng 

frame enabling the easy connection ^£*^™ with me corresponding moUon 
frame, (b) the mechanical & elecmc nt mechanism supporting the 

distribution unit of the ^"J?*. "!L Si) a cylinder-to-cylinder connection 

■ . b . preferred fenn c f the —n, - — — "* "~" "° 
and a special bevel-gear mechanism. 

to . purred fonn of the 

dutches (b) two speed reduce and (c) two brates. in j 

"1.0 .he U of *• To "wo ap«d reduce.. M 

while .heir output arc ■ connected to *e ^P" d „ ducer and the o*er 

, u • nrion the modular entity includes one flexible housing 

rrrri^r:^ o m ne «*» **- „„, 

n^w tvoe of modular robot manipulator driven 

^STt^-^S^ - . ntooma, — *— and 
highly flexible robot manipulator. 
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By using a smg.e motor driving «^^J^^^l^SiZi 
inside human-body. 



Brief Desc ^r r; ° n nf FigureS 

pj„ , show5 u,e perspective views of a modular Robot Manipulate Apparatus, its 
modular entUy -d L full seedon view of the modular enury. 

Rg 2 shows the detail of the full section view of the modular entity of a Modular 
Robot Apparatus. 



TVr ailed Desr "T tinn of Thc I" venti °H 

. j tt- i m «f thk drawings, the present invention provides an 
Referring to Fig 1(a) and F.g 1(e) of (12 ) for the purpose of 

motion with sufficient power; 

^ iSSSS ESS^ES^* the base (2, along all the modon 
transmission units, and ... n . 

flexible housing frame. 

Mrh flexible housing frame of thc present 

Referring to Fig 1 W of the J^X-^S^^ twiS ^" g ™ ~* *" 

apparatus (I ) has two degrees of freedom iuv 
other for pivoting rotation (8). 

Purring .^^^^'ifr^^—t 
of one flexible housing frame of the dist riburion unit of the present 

^.nroKdl.^ P-n" appararus ( .) , composed of a sencs of 
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be easily scalable (i.e.. to add or remove modular enul.es). 

Refers - Fig 2 of the drawing. the flexible housing frame (4) of .be present 

'TsT — ? be 03) on ^ SSZStfZ 

distribution unit is fixed, having a ^S^^SluUr entity (or machine tool if 
end to support the connection with the adjacem mouu 



I. 

it is the last one); ., vi . Btwo 

H. A small font (15) with its base ^^SSli S 

fingers: one serving as an ^^3^^ other serving as an interface 

corresponding pivoting speed ^^^-^^ 
mechanism for the big folk (16) to be hinged on it. 

m ,A big folic (16) with its 

corresponding twisting speed "*f^>^SaS (32) and the other hinged 
output side of the corresponding pivoting speed reaucer ^ 

with the small folk (15); . • . . . . 

rv. A big housing rube (.8) on^^^^^^ZX^ 

V A eove, (.7) flxed on me big housing t*e (.8) providing an .Merf.ee mechantstu 
' enabling the big folk (16) to rotate axially. 

Referring to F.g2 of me drawings, the motion transmission unit (5) of me presen, 

ZSZX^ZSZgZ bevelU mechanism^ 

m. A bevel-gear mechanism (.0, ^srnitting the ^ ^^^(20 and 
shafts (20 and 25) no matter what the an e ie 
25). 

A . c tne bcV el.aear mechanism (10) of the motion 
Referring to Fig 2 of the drawings thebw £ ^ ^ rf ^ 

transmission unit (5) furthe ^ nC ^" 2 '7 an Tthe other fixed on one end of the shaft 
(one fixed on one end of the shaft _(20)^nd * ^ ^ are each 

(25)). and a big bevel gear (24). The two sma 
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engaged with the big bevel gear (24) at the angle of 90 • without any axial offset. 

Referring to Fig2 of the drawings, the motion distribution unit (6) of the present 
apparatus (1) includes: 

l One clutch (27) having its input side mounted on the c™»g>rtlngj f h ^°> ^ 
its output side connected to the corresponding speed reduce r (32) thro«ighan 
rfterface of bevel gear mechanism (31) enabling the transmission ofJeiW 
motion from the corresponding shaft (20) to the corresponding speed reducer 

(32)* 

H A second clutch (30) having its input side. mounted on the corresponding shrft 
(25 and its output side connected to the corresponding speed reducer ^ 34) 
enabling the transmission of the rotary motion from the correspond.ng shaft (25) 
to the corresponding speed reducer (34): 

force to brake the rotary modon of the correspond.!* speed reducers (32 and 34) 
respectively when the power is turned on or off; 

u^pondn! ^ fcSifhSS. frame (4) to execute twisting rotation. 

material handling, inspection and any des.red motions. 

. • . . Mtm modifications alterations and/or additions may be 
It will be appreciated that various o{ me parts of the apparatus (I) 
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CLAIMS 

motions, the apparatus including: 

a base system having standardized mechanical * eiectric interface and providing 
the output of motion with sufficient power. 

• r • i^^nnected flexible housing frames, each having two degrees of 

^tde^iinT^ap^ 

— ^^^^ 

m od„,ar entities compose. , of .^-^,^5 easi,, 

=toe"far~^ 
tasks). 

J • i wherein the base system includes a single 

modular entity of the apparatus. 

. ^ • i wherein the flexible housing frame includes: 

3. An apparatus as claimed in Claim r wherem ^ ^ ends of the 

(a) two standardized connection with the previous or 

flexible housing frame enabling me ? j & clcctric inlerface w ,th 
subsequent flexible housing f^jXame modular entity, (c) a hinge 
the corresponding motion ^^^S^L pivoting rotation, and (d) a 
mechanism supporting the ^JJ^™^ t thc degree of freedom for 
cylinder-to-cylinder connection mechanism s vv 

twisting rotation. 

, m ,H in Claim 1 wherein the motion transmission unit includes 

5 . An apparatus as claimed in CWj-JJ** - J 
cTb^^^ 

modular entity while their out P"'^ *e input of £ corresponding speed 

reducers. Each brake has J^S^^ibte^ing frame of the same 
reducer and the other end connecteo 
modular entity. 

, A „ apparatns V^^^-^ 
flexible housing frame, one motion u 
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